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ABSTRACT { o .
( ,

o

Considered within a life domaln framework,xthis 1%-a

. - R Vvl ‘
longitudinal study of three indlviduals.whg compl ted weekly .
Personal Projects Matrix reports. T ese dat‘ eal dlrectional

)
change over time in terms of modificatﬁgns to 1dentifliable

A‘project system groups. Each 1nd1vidua1 displays characteristic >

patterns of change w}thArespect to the 11fe domain measd?%s of

4

"importance, dlfficulty, énjoyment,~{mportance to quality of

\)

"1ife, and time giscrepancy.vThenlife satisfactlon variable also

proves central to di:ectiohal modification over time. Patterns

-

diagndstic of each individual's progress, and battefns common

across 1nd1viduéls are discussed.
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INTRODUCTION

The work undexr discussion grew out .of my interest 1in chénges

“

which take place in adults' lives’over‘time: specifically,

changes in thelr phenomenal experience _of reality, thelr

= ?

activities, and their subjective appraisals of those activities.

As much as posSible, I\hoped tokbridge that allvtbo familiar gap

[

between "psychologically valid" constructs and the individual's
experiential perception,p{ day to day existence The former,'in~
a search for methodological rigor and statistical validity,‘
-oftenrbecomes an elegant exercise in developing trivial and

unsatisfactory explanations of,oehaviorr(Carlson, 1971). The

latter, while no less concerned with personal reallities, has

—

been avoided by a majority of'investigators.eNevertheless;'this

suojective approach}has recelved considerable theoretiCal
attentlion over the past decade: Most of this q;tention has ; B
focussed on theoretical considerations (eqg. Gérgen; 1980, |
Gubrium & Buckholdt, 1977, Krebs, 1974; Riegel, 1975, 1976; =
1977) and has not been matched by empiricslqinvestigation.

The present study attempts to pro?ide a working model'of'
individoal change,:hich is amenable to such empirical

‘application.e

THE RUDIMENTS OFVA MODEL OF CHANGE -

Any attempt to investigate the changing nature of the
individual's.subjectiye—experiential universe must first posit
an empirically compatible model of‘change. Suchba model must,
consider three basic elements: 1) what constitotes a valid

degcription of the Y“psychological person"? 2) What 1is the nature
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of chan@e‘over time? Yie..what are th'components of chenéef
processes?) 3) Vhetris the mechanism, or process, of change?'An
lexeminationvofrfhe theoretical literature_provldes some - *
potential answers to these duestions. '

The first part -of a Qelid description is best stated in i
termsrofrthe indlviduel's phenomehal experience (Kelly, 1963).
People construct their own conceptlons'of ;eality, and it ls
this phenomenel reality which prolees~tﬁe contegt of thelr

-

thoughts, actlons, affectlive responﬁee and _transactiﬂy_ithn
thelir wo:ld. Thus, in a distal sense, change'must be considered
in terms of that phenomenal reality. In a proximal sense, change
would he measured in terms of the persons‘s appraisals ¢f thelr
reality and of thelr transactione with thelr wofld. |
With respect to the nature of the change process, I find
Riegel‘s (1975, 1976 ©1977) dialectic formulatlons appeallng.
Riegel's system ls basically a developmental psychology. .
HoweVer, it differs from more traditional epproachesvin thét
change itself is“vlewed not solely as outcome (or simplylthe
dependent varlable) but ae both a dependent and an ihdepehdent -
variable: both cause as well asleffect.fConsistent with the
phenomenological perspective, Individuals are‘explicitly viewed
-invte;msjof their thoughts, ldeas and activities, and these
witgln toeir historical, swociocultural and developmentdl milieu.
Both the person and their envlronhentrafe defined as s
continuously evolving oroducts of theli dialectic Thus,
theoretlcally, people are inseparable from thelr contexts (aqd

vice versa). Implicitly then, the individual may pe fully
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described only in'terms of their dlalectic change'pfocessea.

Unfqrtunately, Riegel's early death in41977 cut short his brief

19 year professional career, Thdsh\!f are left with an’

~appealling, but emplrically untrled, theoretical model.

‘When conslidering the mechanisms of change, aspects of

insights. Piaget's‘evolutiopary model of cognitive ‘adaptation

features two major concepts: 1) the continuous fitting of old -

- structures into new functions, and 2) the development of new

structureé to fit old functlions under changed‘tlrcgmstances. The

first concept,‘"gésimiiatiop",,{efers to the o;ganlsé's capacity

to handle new situatlons and new problems with 1its éxistlng - }
cognltlve~méchanisms (#chémdé). The second concept. |
"accommodation", refers to the process of change through which

the organism modifies’exisfihg schemas lnvorder to handle ) -
situations which are initlally too diffiéu;t.'The two processes

are intimatel}.connécted in that the novelasituation must be

partially Essimilable, but must a159 demand some accommodatipn ¥

from the schema. Thﬁs,~con$tant challenge leaas to aééommodatlon
processes; 6r modiflcations‘to, and elaboratlions of, exlétlng

schemas.' . _
Athough Plagettian theory yés‘deVeIQped to account for

childhood developmental processé;,’there seems no reason to

suppose that such adaptation ceases 1in adulthood. As with

'children, adults are active organlsms, coping with thelir

environments, meeting new challenges, and discovering new

solutlions to problems. ‘ - 1
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Pplagettian theory and Riegel's model'find commonlaroﬁndfin'
that both construe development as solidly rooted in previously

existing states. Thus,‘successive states display continuity with

the past. Also, as schemas adapt to environmental demand (and to
- each other), they, in turn, modify what is demanded by the
enyironment.,However,ﬁthe two models also»diverge significantly.
Plaget focussed on an intrinsic developmental sequence without'
regard to social/historical context; In contrast Riegel's
dialectic only considers organisms within their developmental

and cultural space.,Further, the Piagettian model is generally |

-

considered as an end-goal process, whereas the dialectic~model

contains no end-goal, being concerned with open—ended,
continually evolving processes. ;

A synthesis of components from both of these models is seen
to offer an empirically(testable model of personal change.

A VORKING HODEL OF PERSONAL - CHANGE :

Individuals necessarily change over time in response to the
dialectic imperative shared by all consclous organisms; These
changes occur both quantitatively and,qualitatiVelonver time.
In the first instance,-people_continually assimilate new.
'information and encounter ndvel situatlions. Thus,‘assimilatiOn
leads to quantitative change in informational and experientiall
'stores. The processes of accommodation yield a continuously
elaborating informational and response.system,vthus modifying
gqualitative descriptions of the individual.

Change processes in the informational-experiential store

should be reflected in the individual's phenomenal experience -

A
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in thelr behaviors, thelr construals of those behaviors, and the
affective status of those behaviors. This may be considered a

personality change only if defined'within a dynamic personality

model such as that proposed by Neugarten and Datan (1973) who
gt » , .

saw personallty as "an emergent-of_the interaction between the
blotogical organism and the soclal context" (p. 55). Clearly,

this model is incompatible with the more'traaitional stable

- State notlons of personality exemplified by tralt theories.

The individual's social milieu must also play a major role

r

in change}oynamiCSQ'People are likely to encounter informational -

and situational novelty at different rates in different life

" domain areas. For example, unmarried career persons may well

-

experience more information pressure in the career domain of

tHeir lives than they would in the family or recreation domains. : .

The individual's occupational, family-life-stage status would be

expected partially to define their-information acquisition

dynamics

Again, consistent with both Piaget's and Riegel's models, we

would also expect change to be directional in that new states

derive from previous states. Thus the psychological
structural?organizational history of the person constrains the
expression of new states. Implicit in this argument is the fact
that, consistent withiphysics, our concept of time is
unidirectional. Thus, chanée processes within the individual
must be correspondingly directional. Theoretically, the
individual will differ in a guantitative sense as he or she

moves from time 1 to time 2 to time 3 and so on. However,
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directional change in internal psychological repregentations of
; reality need not lead to strictly veridical outputs in terms of
‘ibehaviors and appraisals of those behaviors. In a larger
(Riegellian)'sense the organism's behaviors may be conceived of
as emergent properties of itsrinternal organization and its
dialectical interaction with external reality. Thus,
directionality, as measured bynbehaviors and subjective
appralsals of those behaviors, would exhibit directionality as
net change | ‘

1t may be helpful to discuss directionality more explicitly :

at this point; The concept of directjonality is best understood |
by analogy to chemical‘reactions in solution.-Reactions are
generally able to proceed in goth forward (reactants to
products) and reverse‘(products to reactants) directions. When
opposing reactions proceed at the same rate,there is no net
change in the amounts of products or reactants, ‘this process
constitutes a reaction in dynamic equilibrium A
non-equilibrium, or directlional, reaction occurs when the
forward reaction rate is greater than the reverse reaction rate.
These two kinds of process are\generally’represented as:

Krs===Kp .(equilibrium reaction)

Kr—<Kp (non-equilibrium reaction)
Theyde:elopmental model beling proposed here would, at the
yery least,.imply the second of these two: a non-equlilibrium
type directional change in‘phenomenol measures;

To summarize the maln themes of this working model then:

1) individuals necessarily change both quantitatively-and
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qualitatively in a directional manner over time,jm
2) change processes should be manifested in the individual s

»

phenomenal experience: in thelir cognitive andraffective
construals of their beha;iors, | .
3) pressure'for'changelis likely to occur at different~rates'
in different life domains for any given person ’

VEmpirical validation of the model thus requires the

identification of existing information with regard to the

*

foflowing :
, i : )
1)'the different 1life domain dynamics and their relevance to
the persomeg affective status~(eg.flife satisfaction)
2) a method of tapping into the person's phenomenal
, experience
'3) a method for measuring directional change»processes over
) s/ )
tipe. :
» - . : - . ‘ o
The following sections review the relevant information and
provide the_methodological tools for an empirical apprcach to
the model. |

LIFE DOMAINS & LIFE SATISFACTION S SO

It should be noted that the following discussion is limited
_to life satisﬁaction as opposed to quality of 1ife (QOL).
Although the terms are frequently treated,as a unitary
. construct, they hay be differentiatedr}life satisfaction may be
characterized as a response to the peiceived quality of life;
rather than as a measure of that quality of life (Atkinson,
1977 cited in Palys, 1983). Thus, life satisfaction represents

the individual's subjective evaluation ofsth!ir life, while QOL

prys .7
. 2
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Y

is a more‘objeCtively definable measure. Given the present
"7 study's focus on the individual's affective appraisal of his or
" her llfe,-the 1ife satisfaction construct seems the more. '

relevant.

2

A brief review of work dealing with the relationship hetyeen”
. life satisfaction and life Qomain dehonstrates a frequent ,4’
ﬂpreoccupation with gender differences and deveiopmentalttrends.
Michelo® (1980) ptobahly prpyided the best overview‘of the
_eiisting life satisfaction and life domain literature. His own
empirical work centered on life satisfaction as a functien of
eight life domains: job('family 11£e, housing, friendship, free J
time activity, health, financiai security and educatipn.lWoikiﬁg~‘
with a subject’poollof gntversity‘employees, primari&y composed
of women under 35, he fonnd that the femily‘life and>fr1endsh1p )
rdomains provided the best predictors of life satisgaction
- Harry (1976) carried out an analogous stud} with men grouped
by family life stage. Sources of life satisfaction were‘examined : (
over the groups with respect to the life domains of finances,
hobbies, family,<friends, health and job‘ Consistent with
Michelos' study, sources of happiness were best predicted by
stage of'family life. While men,withipteschoai'and sthool age
' children looked to the family as their major source of’ |
satisfaction and happiness, both the single men andrthe parents’
of teens derived their satisfactions from no;i;amilial sources.
Although this study was confounded by cohort effects, the author
suggested'that nen nodify their 1life satisfaction expectations

in response to family stage membership, This theme was echoed by
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Neugarten (1976), with her suggestion that doma?n activities are -
age-normed and thus stage of family life functions as the best

predictor of behavior. .- { . | ' o . ‘ )
Hall 3 (1975) examinatLon of pressures from work self and

homerin the lifg cycles of married women also~supported this

theme. Role conflict and pressures were related to family life

- stage rather-than to chronologlcal age. Work pressures bracketed

the at- home, child rearing, stage; family presSures declined

~over stages, and home pressures increased steadily Again, this

-study was cross sectional rather than longitudinal thus,'the

proposed developmental sequence must be Interpreted cautiously
Davey and - Paolucci s (1980) study differentiated family -
interactions from those work activities relating to household
maintainance Whereas the former. featured high levels of N " if'
within- family interactions, the latter were primarily solitary

activifiesl Tognoli's (1980) work further suggests that men aﬂe

'largely disenfranchized from, and unaware of, home»maintainance

activities. Family domain impacts have received a great deal of
attention‘recently, and‘the reader isvreferred7Fo“a»
decade-spannling review of the literature forrmore information
(McCubbin, Gamble, Corneau, Patterson‘& Needle, 1980). .

- The friendship domain has also recelved considerable
attention. At the most general level, Shulman»(1975) found age a

good predictor of close relationship patterns: young people

'tended to have more intimate relationships outside thelir kin

group while adults increasingly limited their intimate

relationships<to an ever constricting set of kin. This effect
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was found for both genders. Another cohort based study (Reisman
& Starr, 1978) found that friendship expectations also. modified

- with\age. children® perceived friends asﬁa sources of pleasure
" while adults rated friends in terms of usefulness. R :

g h - >
ES

J - Examination of friendship expectations by gender have found

o
e, S
=

/'strikingly different patterns. Tognoli (1980) found that males
tended to engage in structured non-intimate same»sex |
friendships while depending on women for intimate one- uay
disclosure and support. Women, on. the other hand, tended to have
a'number of intimate same sex‘friends. Thelr expectations of

thelir friends seemed to display cohort effects with resp?ct to
expectations of admiration, entertainment ego reinforcement and

'4stimu1ation (Goldman, Ccooper, Ahern & COrsinr“‘1981) However,
all groups perceived*friend@ as givers with whom they shared

?, h common'interests and actiyities; Interestingly,‘all groups,' zvf"”

other than those over 60,’specified intimacy as a friendship
‘criterion;,those over 60 focussed on‘admiration. |

In summary, it seems reasonable to anticipate that the
actiyities‘specific o various life domains ;illvhave
differential impacts on percelved life satisfaction.hThere are
also indications that these may modify both over .the long term
and between genders. Unfortunately, longitudinal studies are.
lacking, either on a long or short term basis. Thus, for_present.
purposes, the potential for -short term fluctuations in the
relative sallency of varlous life domains remains'unexplored.'
Note also that, although considerable work has beeh done in the

areas of family life and friendship, little attention has been
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pald to other,life domains. It must also be noted that,thrllgrk;
to date has relied upon normative, cross sectional techniques
There have been no examinations of changing l1ife domain

characteristics over time within the individual

THE PERSONAL PROJECTS METHODﬁb

2

The above discussion illustrates how.life satisfaction, one

aspect of personality, changes in response to witth-domaEﬁﬁ

‘processes and/or events. Within the framework proposed here, it

makes sense to study other aspects of personality changefas

well. This might involve obtalning lmpressjonistic informationv
from people in the life.domains that are centrally,important,to

-

them. The personal projects approach provides such an
- — p

opportunty. ' ‘l )

) N o

}The Personal Project approach has‘Tts roots in Kelly 3

(1955) tHeory of personality and relies heavily on his unit, the
Personal Constquct It also adopts Kelly's belief that the best
way to find out something about someone is to ask them Although
Little (1972, 197s6, L1ttler& Ryan, 1979) developed the
theoretical/conceptual baslis for the Personal Projects Method'
“over the past decade, his formal’presentation ofmtheAmethod _
appeared'only recentl; (Little, 1985). Theecore constructlin the
approachﬁ Personal Projects, are most simply\defined as the set

\
of- activities (both concrete and abstract) which are salient for

the individual at the time of tﬁ% eport Thus, projects take
such concrete forms as, for example. "studying for the 421
exam", “"renovating the kltchen", "going swimming Q}th Peggy“'

and abstract forms_such as "sorting out my feelings apout Dick",
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“"dealing with myifathéz's death" etc. In sum, ln‘each'ieport
the 1nd1v1dual proviats a snapshot of what,he or she is doing

N~

and thinking about - a portrait of his or her phenomenological

life. . ¢ 7

The format of the actual instfﬁmént, the Pefsohal'Prdjects'
‘hatrix (PPM),;aSks‘respohdents to.liétrup\to 10 current<érojgcts',k
and to‘theﬁ”rate the prqjegts alohg'angrtes of ihdices. As |
'fLittlg'(l985) poihted out, idiosyncratic rating~séales‘can be
applied;as,deemed appropriate,to the lnvestilgator's area of
Jinterest.»However,‘the'measures‘used to date have typlcally
féatutbd’cognitlvé; affective'and behavidral constructs.

—

. Although considerable conceptual work has been done with the
J”PEM, published}empirical work lis scant}.;The empirical burden,
to date, rests on Palys (1980, Palys & Little, 1983) who used
the PPM in tﬁs\crb;s_settionai studies gf'pérceited life
satisfaction andlits relationship to the orggnizatipn of .
personal project45§stems. The ratiné scales applied to -
Lndividqal projects includéd impqitahce,>d1fficu1tf, enjoyment,
lohgrtérm 1mportance,_t1me spent, number of éthers involved,'
visibility and control. Similar fesults wérevobtained frqp:the
two groups studigg: one of university‘students, the,éther of
residentiél éommunity members. It was found that people with
~high life satisfaction ratings were ih;olved in projects which
were more immediately important, more enjoyable and less
difficuit than were those in the low life satisfaction group.
Whereas the high satisfaction‘gtohp’tendedfto have projects of

)

higher visibility and short term importance, the low
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‘ satisfaction group had projects of higher visibility and long '
term importance. People in the low satisfaction group reported
greater‘responsibility in project initiation and were more
likely to retain that control during project execution

Methodologically, two’ types of analyses have been applied to
PPMJdata (Little, 1983, Palys,- 1980, Palys &‘Little, 1983). The
nomothetic,approach pertains to the "comparative' indices -
"numerical scores which take on value only in comparison<uith the‘
sample distribution The second, ideothetic approach deals with
the "lpsative" indices which exXxpress relatioéships among
variables within the individual case. Thus,féhe‘present
methodology allows;both for—examinations of the,individual
within a group context and within his or her own context. The
PPM provides a method for tapping into the individual's v.~
contemporary life experlience. HaweQer, given the focus of this
investigation a number of modifications were applied The PPM .
used in this study contained a column requesting participants to'
classify projects by life domaln. Consistent with Michelos'
(1980) taxonomy, elght domains were Specified:'academic/career,
family, home, friends, recreation/health, group activities,
financial, emotional:-concerns. The iast bt these, emotional
concerns, identifies projects whose emotional loading‘has 1ifted
them from the realm of the more functional domains. _.

‘PrOjects would also seem definahle in terms of time déﬁandQ’”
and consequent pressures, thus, prodects were also .quantified in
terms of both actualkand desired time allocated - an extension:

z

of the procedure used by Palys (1983). While global .1ife

~
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satisfaction ratings were'taken, Individualgbfojects were also

assessed in terms of their long term_importance to quality of

-

. life.

2

- Thus, -the PPM indices actually used in this study included

importance,.difficulty, enjoyment,rimportance to qualitonf
: s’ . . )
'life, actual time, desired time and life domain assignment

, Other 1ndices commoni to the Palys (1980) version of the PPM were

—_

also included, but not used in the analysis (see Appendix A for

the PPM verslion used in this study).

Any empirical investigation of the individual s changling

phenomenological universe requires both an appropriate~measure
of the individual's perception of ‘his state at any given‘time,
and an approprliate means of identifying change processes and
change outcomes. over time in those states. The Personal arojects

approach (Little, 1983) seems to provide the basis for such an-

-

investigation.

The PPM provides a snapshot, a moment in time. To apply the

‘method longitudinally, it is necessary to have a technigue that

can chart changes in the system,'a comparison of snapshots (or a

moving picture) so to speak. Conventional statistical techniques'»

may not be well sulted to such a task. However, there is an

alternative;*naﬁely,ﬁyagner analysis.

o

WAGNER ANALYSIS

P Sy

P

This technique has been borrowed from the field of —
eyolutionary taxonomy and, thus, some explanation of its history
and applicatlion is probably‘helpful.

Evolutionary phylogenetics is concerned with the
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determination of evolut1onaryfrelationships‘between suppoéediy»
-related species. The problems involved are considerable, as one

s faced with three levels of specles 1nformétion which must be

1ntegréted into angevolutlonary.story: that applying to existing -
rel;;ed species, or obser&ed taxonomic units.(OTUﬂs); that |
evidence derived from extinct ancestral species; and,,probable
charactexlistics of unknoﬁn, hxbothetically related, specles
(HTU's)Q Given thése,three sets  of information, -the
phlogeneticist must coﬁétruét the most probable phylogenetic.
tree. Until recently such phylogenetic trees weré largely
’ cohsﬁ;uctéd By inspilred guesswork and used but a limited set of
the characterisfics»of the species involved. Only recently have
systeﬁat;c, statistically baséd, techniques been applied. -~
Although é number of gtatistical proéocolsAnow exist, the ﬁagnet
method provides the most theofeticélly sound and 1s~thus'most"
widely used. K<i§

In 1961,,Waqner first proposed the thebfet{cal»fationale bf
the approach. Central to his thesis was the inferential bdsis
used to §scr1pe common\éncestry.‘81mply stated, speéies which
haVe in common a majoiity.of similar characteristics may be . -
présumed to éhafe a common ancestry. Hoﬁever, evolutlonary
divergence follows two imperatives:

1) evqlutlop normally proceeds 1n va:lous ditections, and

different lihes therefore change in different\characteis ;nd R

different character complexes |

' 2) there are lnequalities in the rate of evolutioh with
respect to the different.lines.

4 . '
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. Tﬁh although a limited number of characters say be useful A,>
for:tax::o;icffeyihéﬁﬁurpose, a wide and differeiifzted array of
characters are necegsary for phylogenetic-analysist ClearIy,
measures. on a wide range of characteristics permit more finely
grained assessments of difference values between the observed .
and ancestral states : .

This notion was followed by camin and Sokal's (1969)
'introduction of "parsimony" criteria as the best method of
defining evolutionary tree linkages (see also Sneath & Sokal,
1973). The most parsimonious trees show the smallest number of
"steps" (changes in integer valued characters). Thus‘the length
of the tree is measure of the number of steps; the preferred

tree 1s that which implies the minimum amount of'evolutionary

change between OTU's.

The Wagner algorithm, aya1labie’1n thé”#HYSYS’computing
Eackage (Farris & hickevitch, 1981), constructs the most"
'parsimonious tree linking OTU's based on the integer differences
between actual character state values (le. not based on
probabillistic distributlion criteria). The rvider is referred to
Aopendix C for a more complete discuSSion‘and’presentation of
the Wagner algorithn. ‘

In summary then, Wagner analysis.seems approoriate to the
present task on two counts. At a theoretical level, there are
obvious parallels: if one assumes environmentally inrluenced
directional development, chanées in personality measures may be
seen as -conceptually similar to changes In specles | .

characteristics. Secondly, the non—probabilistic linkage
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.technigues are unaffected by missing daté: and provide .
unambigquous similarity groupings based on the acpualraVailéb;ei
data.

THE EMPIRICAL MODEL- o ‘

Given .the previously discussed th¥oretical and
methodological resources, we are now in a positibn to chart an
exploratory pathway toward the general éuestioni how does the

individual's phenomenologlical world»chaﬁge over the short term?.

_~—ftin—the order of one year).

Subjects In the study were asked to complete PPM's on a
weekly basis over thehperiod of one year. Thﬁs, compéraﬁle -
snapshots of a set of time points spaﬁning the year loﬁg |
inter‘?l wé£é~obtained. wWe might construe each of theée,
snapshots as providing a guantified measure of the
tphéﬁUﬁEHUTUqTCHT;SthUS“Uf the‘individual*at that time pointi
Théy thus rgvéql<the way 1n which the person appraises thelr
environmeﬁé and théi; behaviors, and reveal their affective
status Withirespectrto those behaviors. Note that each .
phenomenological appraisal (PA)‘state is paired with bne defined
time point. |

« Wagher analyslis prqvides a method of tracking the changes
in PA states over the time points. Recall that for égch time
point there afe measures on the same set of vériables, or
"cﬁaracters". Thus, the data-based requirements of the Wagner
are satisfled. If closely rélated PA states exist, they will
appeaf{as a brénching family on a Wagner netwdrk..The glven tiée

seduence requires that the network be rooted at the initial time

>
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1polnﬁ (PA'state);

Were change to occur in a purely directional manner,'f
sequénfialitime points would appear’at orderly distances from
thé origin (root). That is, time 1 would be ancestrél t; time 2
' which'w001d be ancestral to time 3, and so on. However, thé
wagner allows forlreversals, therefore, similér PA statesvwillr
appear on side branches re;afdless of thelr ﬁime point lodatioﬁ,
For~con§enience, we-shall refer to families (or branches) of A
sim}lai PA states as "éhenomenoiogical'appraisal of life
systeﬁ" (PALS) levels. -

Having derived a Wagner tree deScribing the relationships
between PA ;taées in tefms éf PALS levels, we must next examine
’the'timé sequential natu:e of PA states over PALS levels. PALS
levels progressively distant ffoq the root should contain
progressively distant time pdinté if we are fo infer
directionality. Thus, we must chart PA states by PALS level
membé:ship‘ovef time, ;lthough Qe would anticiéate osclllatioﬁs,
between PALS levels, the sum movément woﬁld be direetional if
there is overall (net) movement from more recent to more éistant
PALS levels over>tlm¢. An equlilibrium ététe would obtainrlf no
net movement from more recent to more q13tant'PALS le?els occur
over time.

An equllibflhm process’wouid;gupport either a sfapflity
mo&el or a random f£luctuation model of individual ‘change ovéf
time. Conversely, a nonfequilibrium process would argue for

time-dependent directlional changes in the levels of behavior and

their assoclated cognitions and affect.
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The design of the study alldwed‘expioratiOn.of two general

) types of issues. Flrstly, at the ggneral, non-temporal 1eve1, 

~—

."the 1ndividﬁal couldibe described'in terms of the ﬁumber and

types 6f life domains emplgyed and their relafive contrigutioﬁs.‘\
It waglaisonpossible to assess patteths within domains; that is,
the reIatiohéhips between importance,%difficuity, enjoyment,
importance to quality of life and time demand;ratings; 
Interactions betﬁeeﬁ ddmains, éither conflictual or
facilitative, were also defiﬁqblé.

Secondly, ét thé temporal level, the Wagner.model allowed

the investigation of changes between PA states over time.

Analysis of the Wagner-defined PALS levels can discriminate
. between two possible types_of change: directional

-(non-equilibrium) change and random (equilibrium) change. If

directional chaﬁge were obtained, one could then inspect:
’ . . ¥

1. the characteristics of shifts between and within PALS.

levels. ' ‘

2. whether or not specific variabies or gzoupsrof variables

exhibit*directiénalify overvthe time course. ‘

3. whether or not overall agéoc}ations as defined in the,

fullrsét correlation matrix hoid?equally over different time

intervalé. o |

4. how life satisfaction ratings_reiate to all the above.

Finally, i1t must be emphasized that this invéstigation was‘
strictly confined to an examination of chanée processes over a

one year period. 1t was not possible to infer elther antecedent

or subsequent conditions. Nonetheless, éupport ﬁor a directional
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model-of change in the short<§erm'would‘certainly suggest a
'SImilar dynamic at a more global level. More extensive séudies
over much longer‘peiiods.would be necessary before any
concthions would4berposslble régatdlpg changeé in such a global
dynamic. In short, the present étudy iIs seen as an-examination

of one portion of the individual's overall life trajectories

through time.

ff\

Pl



SUBJ%LTS

' roommates} was modified as he énd his wife moved into an

: METHOD

Three individuals particlpated in this longlitudinal study.
For'ethicél reésons the respoﬁdents_will be referred to, by thetg
pseudonyms throughout the body of the text. | '

Tﬁe flrst’subject,_Lucille,‘completed 39 PPM's from10ctobé;,

1982 to April, 1984. A 23 year old dentistry student, she

\compléted her degree coincldent with her last report. Although

living with her parents when she began the study, she moved- into
her own apartment at repb;t 12. Other notable occurrences were
her changes in roméntic attachment. Between reports i@'to 22,

she was endling a relatibnship with one man while éonslderlng thek

possibility‘of a serlous relationship with another man. By

report 23, she was cohabitl wifh the second man.(the man with
‘ ng\\ ‘ . _

whom she 1s still living).,

The second sublject, Ronny, completed 28 PPM;slbethen
October, 1982 and February,°1984. At 25, Ronny.was in the first
year of a PhD prégram. By report 13 he had marrléd;

cdnsequently, his prior living arrangement (with 2 male
4

~apartment. His workling wlfe was able to make substantlal

-

financlal contributions to ;hé household.
i’ The third subiject, Jane; completed 18 PPﬁ's between Oétober;
1982 and December, 1983. A 31 year old parent of a 5 year old
boy, she lived with a man whom she recently ﬁarried. At the time

of the study's initiation, she had been living with him for
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almost one year. Jane worked as’a university contract employee

and was thus concerned about the security and duration of her

\\\job. In fact her final report coincided with her decision to

au£9 the job and seek other employment. It was also the time
when she annouriced her plans to marry. | -

THE INSTRUMENT : o n - e

' The PPM lsee Appendix A) requests repondents ;o list up‘to
10 "projects" with which they are currently-involved. As earlier
elaborated, projects may consist of any type of sallent concern
or activity, from "renewing’the mértgage" to. "sorting out my
feelings about Bob" to "painting the hallway"
In the full PPM, subjects rate their projects along 13
indices. As previously discussed, only 7 of the indices were

used: Importance, Difficulty: Enjoyment, Importance to Quality

of Life (QOL), Life Domain, Y Actual Time and % Desired Timé.
wWhile the flrst four_indices are self—explanatory, the remaining
three require somerelaboration; The Life Domain index assigns
projects to one c¢f eight~life domain areas: academic or career,'
family, home, friends, recreation/health, group actiVity,’
~ financial and emotional concerns. The last two time indlces are
combined to form the Time Discrepanc; variable; that is, the h
difference score between actual and desired time required for a
project (ie. Actual time minus desired time) The respondents
also rated themselves on a Life Satisfaction scale with edch
report. .

The Importance, Difficulty, EnjoYment,.lmportance to QOLrand

Life Satisfaction ratings are rated on 10-point scales, with 1 -

v
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indicating‘theilowest Qalue and 10 indicating the highest value.
. (see Appendix B). l | VV ‘ ‘

All three participants completed two'PPM's under supervision
prior to the startrof the,study. During the study, PPM's wéré"
completed‘ou the respondents' own time and were thus . A
unsupervised. fhere were no apparent difficulties assoéiated"

~with this regimen. The average reported time reduired for the .

>

_exercise was dbout one half hour.

SUBJECTQ' REPORTING SCHEDiJLES
Glven the participation protocols, the author was unable to
"enforce" a strictiy»weekly reporting schedule. Thus
Q;onsiderable variation exists in, the reporting schedules S
The first subject, Lucille, completed 39 PPM s from October,
l982‘to April, 1984. The report sequence was as follows October -
28, 1582,'November 3,22,30; 1982, December 6, 13, 27,-1%82, ;
January, 3, 10,»17, 24, 31, 1983, February 7,14, 21, 1983, Merch
11,21; 29, 1983, April 4, 11, 18, 27, 1983, May 2, i3; 1983; '
November 24, 1983, December 28, 1983, Januaryr9,\16, 23, 30,
| 1984, February 6, 13, 20, 27, 1984 iMarch 5, 12, 19, 25; 1984,
April 2, 1984 Note that apart from a five month gap from May to
November, 1983, the reports were completed on a baslic weekly
schedule. ‘ v _
The second subject, Ronny, completed 28 PPM's according to
tte followiug schedule: October 7, 14, 28, 1982, November q, 11,7
18, .26, 1982, December l, 16, 1982,'January 20, 1983, Fepruary
17, 24, 1983, October 4, 11, 26, 1983, November 1, 9, 15, 22,

29, 1983, December 6, 13,.%983, January 3, 17, 24, 1984,
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Februaryﬁd *14 1984. As with the first aﬁbjeth the reports =

were completed on a more or- less weekly basis with an eight
month break between March to October, 1983. C
The last subject, Jane, provided a rather more sporadic

schedule of 18 reports'»0ctober 7 14, 21, 28, 1982, November 4,
11, 18,v1982, Januaryll4, 26, 1984 March 18 25 '1983, April

td

10, 20, 1983 Novembervz 15, 22, 1983, December 12, 17, 1983. A~

major six month gap occured between May to November, 1983.

MISSING DATA N | =

It should be noted that both the theoretical and

calculational bases of the Wagner allow for missing data points

'(ie. weeks for which there is no PPM report) In the theoretical

sense, when constructin the evolutionary relationship between a
set of taxa,‘or‘specieé,» embers of the family are frequently
missing (le. extinct), thua the role of the HTU' s. At the
calculational ievel, the parsimony criteria ensures that the
removai, or addition, of taxa simply modifies the number. of
branch memberships - it does not alter branch relationships.
Therefore, with respect to the presentsstudy, while one
wishes to provide‘a continuods set of PPM reporté, missing time
points.will not alter'the set of relatlionships obtaining between
exlsting PPM reports. The impact oﬁ_missing data is felt in
terms of the richness of theidescriptive framework rather than'

in the structure df the framework.
: )
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CONSTRUCTION OF THE VARIABLES

Any given PPM report provides the fespondeht;s 1ist of
cuitent prpjécts; their ciasslfica?lon by life do%aln: their
-appraised levels of impoitance, difficulty, enjoymeng, ard
importance to QOL: and the percentage gf actual and qesixed tihg
for eacﬁ pfoject. An independent 1life satisfaction rating is

also provided. These data are organized to provide the four. ‘/’;ﬁJh\\

types of Qa;iablés used throughout the study: ’
1. Ther"totalsﬁ variables. There are five totals variables:
total ﬁumber bf'projects per report ("projects total"); total
of the importanceASCOIes for all projects per report |
7("importanée éotal"); total of the difficulty scores for dll
projects pér report_(“difficulty fotal"); tatal of the :iW
enjoyment scores for all.projeéts per report’(ﬁénj0yment
total"); tétal of the importance to’QOL scores for all
projects per domain ("QOL total").
2. The "appraisal" variables. These vgriables are formed by
first grduping projects by life.domain and then summing the o
importance, difficulty, enjoyment and importance to QOL
values for all those projects in any given domqin.ANote'tHat
although eight life domains are identified on the PPM, each
individual made use of only a subset of the full range of
domains. Thus, individuals possgssed different numbers'of
éppraisal variables, dependinq on the number of iifé domalns

1

employed.



3. The "time disc;epahcy" variable.

¢ -

report,

was 50%,

the actual time total was ‘70%,

other hand(
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This variable‘fepresents
the difference value between the actual time and the desired
time tofal scores for'each'report. Thus;‘if,rfor_a‘given

and the desired time

the time discrepancy value would be 20. If, on the

the desired time were 90%, the t ime diserepaney

“value would be -20. Co

4., The

directly from the life éatisfactien rating scale

.
R ¥
LT

"life sgtisfaction" variable.

the. . PPM. This self-rating scale exists on a 1-10

representing the lowest value and 10 the highest.

Thus,

scores as shown in table 1.

— e e —— - —

Academic
Home v
Family "
Friends

Recreation

Groeup
Financial
Emotional

Table 1. An example of the matrix of -variables
from one PPM report.

\\\\__/,a—‘*\§ APPRAISALS
Importance Difficuly Enjoyment Imp. QOL
' YEL] 29 %% 26 % *
VLS. 7 %% 1% %
,12** 14%% 718** 7 % %
2% * 20%% 5% % 20%*
58% 70% 39% ' 54

This‘Velue is taken
appended to

scale with 1

for each PPM zeport we construct a matrix of variable

values de:ived

" Note. In this example only 4 life domains were used. * "totals"

. variables.
variable.

** "appraisal" variables.

*** Ytime discrepancy"
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>~

In aummary then, for each individual, a full set of variable:
values were calculated for each sequential PPM report.

TIME- INDEPENDENT ANALYSES

N

At thlS level, two analytic tools were’ employed Firstly,
basic descr1pt1ve statlistics were applied to the individual
varlables in terms of their means, standard deviations and
ranges'over the‘course of thefstudy. Secondly, the correlation
matrix of the full set'of>variables across PPM's per individual
revealed Inter-variable relationahips. Given the erploratory
nature of the study, two—tailed tests of signjficance were

applied to the correlation coefficients.

TIME-DEPENDENT ANALYSES . 28

These sets of analyses were intended to reveal the patterns
of change in project systems over .the course of the study -
Overall, 1t was important to discriminate between random versus
directional change.("directional" in the aense discussed in the :
introduction). Two techniques were applied to this problem;vln
the'first instance, it was’noted‘that the correlation matrices
reVealed strong correlations among the appraisal variablea
within any one life domain. C;nsequently; the construction of a

generalized domaln measure was Jjustified (these values were

derived from the average of the importance, difficulty,

enjoyment and QOL values within any given domaln for each PPM
report). Values were calculated for each "domain, for each PPM
report, and then plotted along a timefécale,(ie. the sequence of

PPM reports).



from the root implies character change distance from the earlier .
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The seEond temporally baséd)technique inVoIvéH’fﬁéi”'
appiiéation of the Waéner‘élgorithm previéuslyAdiséussed: Given
the sequentiél data matrices (each of which rébzesentsnone PPM
.report), the wagner ptoducgs the most parsimonioué Iinkage
betweé%,the>individual data‘hatrigés. Unlike-the cluster trees
usuaily found in psychologiéal ;esearch,'the Wagner‘treé is
explicitly desiéned to élarify the relatlonship betwéen the
matrices of variable’?aers representing each.PPM IEpoft. Thus,
the‘terminus,of anyﬁgjven”branchvis;a time point rather than a
variable. | | '

: Thé‘Wagner trees were characterized by groups of time points
that were both closely related and‘différentiated from other

such groups. The tree building process pays explicit attention

to the temporal 'seguence offXQi\jztaAmatrices in that the tree

[

is rooted at the first or second™data matiix. Thus , distance

?or "ancestral” stéte. Remember? the data matiix for each week

! ‘

féescribes the state of the individual at that pqint in time.
Thus, given that we wish to discover the relatlionships émong the
total set of time-based states, this technique is particularily
appropriate. ‘

Once thgﬂﬁagner trees have been'produced, the groups or
families of simpiar project systems are noted (ie. PALS levels);
EE%f is,_jboégldata matrices whiéh-most closely resemble. each ‘ B
éi:hén.,{((e:(t, the individual time points are plotted by PALS
iével membership and time. It is this process which permits

partié} discrimination between random change and directlonal
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As noted above, the same sequence of analyses were carried

out for each of the three participantsw In order to present a

=

more cocherent, within—indivldual picturé, each case wfgk=be

presenégaiseparately. -

" A
Y rd

N e

CASE 1: LUCILLE

Time-Independent Analyses

Lucille made use of six of the eight‘life,domains (academlic,
hbme, friends, recreatlion, financial and emotional concerns).
Téble 2 presents the avérage number of projects per domain type’

M . TN
~over the 39 PPM reports she completed. \ _ _

e e e et o = - - et e = — —e oy e —— e em e oo mm e e e Lo

Academic projects 3 1

Home projects 0 0 2
Friend projects 0 0. -2
Recreation projects : 0.795 0.801 - 3.00 -
Financial projects 0 -1 3
Emotional concern projects 1 0 3

Table 2. Case 1, average number of projects per 1llfe domaln per
- - PPM report. o : '
Note. N=39.

1

Clearly, -academic and emotional concern projects were the
major, contributors to.Lucille's projéct systems over time.
These data were then examined in termg of the proportion of

domain projects per report. The reader must bear in mind that

*

the total number of projects varied over reports. As shown 1in

£ .

Table 3, academic and emotional concern préjects maintained
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their primacy when viewed within a proportional framework.

e o e e o e - e o = o = e e o — e o L v e e e e —

e e e e e e e e e s — —— e e e e e e ——— i —— —— e

Academic projects 0
Home projects 0
Friend projects 0.
Recreation projects - 0.113 .
-0 166 D.600
0

Filnanclal projects . . t
.149 - 0.119 0.330

Emotlionhal concern projects

Table 3. Case 1, average proportidn of projects per life domain

per PPM report.
Note. N=39.

Given that Lucille used six of the life domaiﬁs, 24
appraisal variables were‘créated”along with the five totals

variables and the time discrepancy and life satisfaction

s

variables. Thus, a total of 31 variables were used to describe
her project sfstéms. As shown in Table 3,- there is considerable - .°
variation in the characteristics of these variables. Recall

that, as descriﬁed-earlier; the wvariables no Ionger exist'alqﬁg

same-range scales.



N

Mean S Range
- Projects total 7.18 1.55 «7.0
Importance total 51.59 11.61 49.0
Importance academic projects 23.87 11.87 53.0
Importance home projects 5.49 4.49 16.0
Importance friends projects *1.90 3.19 12.0
Importance recreation projects 4.90 5.24 20.0
‘Importance financial projects 5.74 8.82 27.0
Importance emotional concern projects 8.20 7.25 27.0
Difficulty total ) 47.77 - 14.27 63.0
Difficulty academic projects 22.56 11.19 53.0
Difficulty home projects 5.31 4.93 16.0
Difficulty friend projects 2.15 3.98 15.0
Ditfculty recreation projects 3.69 4.74 20.0
Difficulty financial projects 5.38 8.01 26.0
Difficulty emotlional concern projects , 7.61 6.89 26.0
Enjoyment total 35.92 . 10.41 42.0
Enjoyment academic projects 13.31 9.79 33.0
Enjoyment home projects 5.31 4.16 16.0
Enjoymgnt friends projects 2.26 3.54 11.0
Enjoyment recreation projects 5.79 6.3 24.0
Enjoyment financlal projects 3.33 5.68 28.0
Enjoyment emotional concern projects 5.00 5.25 16.0
QOL total _ ‘ 44.62 10.26 44.0
Q0L academic projects 22.44 11.35% 46.0
QOL home projects © 4,49 4.01 14.0
QOL friends projects 1.08 1.88 8.0
QOL recreation projects - \ 4.03 4.83  18.0
QOL financial projects 5.08 8.03 24.0
QOL emotional concetn projects 7.26 - 6.58 27.0
Life satisfaction 6.18 1 2.15 9.0
Time discrepancy / 1.%2 42.76 264.0
Table 4. Case-1 cumulative raw score meaéﬁ?gk of constructed
variables: means, standard deviatlons anpd xanges. -

Note. N=38.

A

Table 5 shows the correlat;ons between the number of
projects per dom;in, life saéiéfgction and time discrépancy.
Evidently, confiict exists.both between the number of academic.
and financial projects and between emotional cohcern projects
and iife sabisfactién. Notable also are the positive

correlations between the number of academic projects ‘and life

satlsfactien and between life satisfaction and time discrepancy.
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Thus,v%t would seem that ag_;dcille was éngaged in more académic
vactivify (the focﬁs of her life as a dentistry student),{she'
experienced higher levels of.satisfaction: The second
correlation éeems more'puzzling: thg greater thergap betdeen
time actually spent on qli.biojects énd dési?ed time, the

greater her sense of life satisfaction. In other words, she felt

best when spending more time on her projetts than she wanted to.

nFr
nR
nFi -55%%*
. hE-

Table 5. Case 1, correlation matrix of number of projects per
domain. :

Note. Number of academic projects (nA), number of home projects
(nH), number of friends projects (nFr), number of recreation
projects (nR), number of financial projects (nFi), number of
emotional concern projects (nE), time discrepancy (T), life
satisfaction (LS). .

*p<.05. **p<.01 (two .talled)..

A similar examination of the proportion of projects per
domain (Table 6) adds more information; conflicts between
academic and recreation projects and conflicts between emotional
concern projects and time discrepancy. The remaining
correlations differ minimally, 1f at all, from those in table 5.
Note the relationships between life satisfaction and emotional

concern projects and time discrepancy respectively. It would

seem that higher numbers of emotional cdncern projects are
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associated.WiYh lowered lifé‘satrsfacéion tating%. Conversely,
the greatgrkthe time_discreéancy (actdal time minus desi}edy
time) theAhigher the life satisfaction rating. As a serlious
studeﬁt; academic”prbjects hade the largest conﬁribdtion to
Lucille’é‘project systems. A high time dliscrepancy value may

well have indicateds the absence of time pressutes; that is, the

time demands for academic projects were belng met. .

pa pH pFr PpR pFi pE T L3
paA
pH
pFr
pR -33*
pFi -53*%* A
pE
T : -41*
LS 35* ‘ ~42** 39%

Table 6. Case 1, correlation matrix of percent of projects per
domain. ' '
Note. Percent academic projects (pA), percent home projects
(PH), percent friends projects (pFr), percent recreation
projects (pR), percent financial projects (pFi), percent
emotional concern projects (pE), time discrepancy (T), life
satisfaction (LS). :

¥p<,05. **p<, 01 (two talled).

Correlations of the major variables (Table 7) revealed
strong correlations between the importanCe, difficﬁlty,
enjoyment -and importanc éq QOL measures for any glven domaih.
‘similarily strong relationshfg was found betweén the "totals™
values. Of greater Iinterest ar; the smaller, and often negative

relationships. For instance, the conflicts between : academic

and financial variables, life satisfaction and home and
P :

recreation ////,////
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1,48 .45 :
I3 :

i4

I3

17 - 54
18 .42 .46

D1 .49 .42 .90 .
03 B« 42

4 - .88 ’ ' .
05 _ .86 _

07 -.48 .97 -.69 »
08.48 .5¢ » .92 .63 '

3 .81 o 76 -.35 .33

POIT I1 13 14 15 17 I8 DY DI D3 D4 DS D7 DB €T EY EJ E4 ES E? EB 9T DI Q3 Q4 D5 Q7 BB LS

Table 7. Case 1, correlation watFix of projects by domain standard scores.

Mote. Nusber of projects (P), Isgortance total (IT), Isportance academic projects (Xl), Inportance home pro;ec!s (133,
Ingortance friends projects (14) Imporfance recreation projects (15), Inportance financial projects (173, Isportance
eactional .concern projects (18), Difficulty total (DT}, Difficulty academic projects (D1}, Difficulty home projects (D3},
Bifficulty friend projacts (04, Difficulty recreation projects (05), Difficully financial projects (D7), Difficulty
eaotional concern projects (09), Enjoymeat total (ET), Enjoyment acadesic projects (E1), Enjoyment home projects (E2),
Enjoyaent friends projects (E4), Enjoyment recraation projects (ES), Enjoyment fimancial projects (E7), Enjoyment emotional

concern projects (ER), €OL total (QT), 200 academic projects (1), Q0L home projects (@3}, QDL friends projects (24), @OL
recreation projects (@9, TOL fimancial projects (7)), QOU esntional coacern projects (@8), Life satisfaction (LS), Time
discrepancy (1),

394,03, AL ather values p{05, (bvs Tailsd),
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prdjects; Life satisfactioh 13 most highly correlated with
enjoémeﬁt of academic projects. The "totals" variablés are also
most highly.correlated with academic variables. This result lis
hardly su;priélng in that academ;c projects constituted the

major proportion of projects overall. -

“Time-Dependent Analyses

1. Domain Fluctuations Over Tlme

As earlier discgssed, generaliied domain measures were
calculated for each of the domaiésf When plotted over the course
Qf the study no clear overall pattern was readily discernable
(ﬁigure'l). Wwhat was evident however, were the substantial
fluctuations in specific domain contiibutions over time,
Ciea:lf, the academit doméin dominated Lucille‘srproject systems
overill. Generally, the recreation, financiél and emotionai
coséern demains operated at the expense of each‘other; high

values in one domain were generally accompanied by low values in

the remaining two.

2.VWagn?r Analysis

The Second-technique, Vagner analysis, produced a tree
characterized by four distinct groups of projects system types,
or PALS levels (Figure 2). Thus, the project§ systems at ti%e.
points 23,24,22,21,5,20,19 and 26 form one group (PALS-A) as
differentliated ffom the project systems resident in the other
thzeé groups. As not#d in the Intrdduction, we shall refer to
‘the groups as representative of "Phenomenqlbgical Appraisals of

Life System" (PALS) levels or states hereafter. Thus, Wagner

groupings of PPM time points refer to dlagnosable PALS states
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"shared by PPM reports at differeht,time points. The tefm "level".
applies in that the wagner protocol necessarlily defines each
group as progressively more distant from the initial rooting

‘data matrix. Recall that the Wagner algorithm determines level

membership of the basis of matrix value.similaritiesk regérdless .-
' of temporal sequence. Thus, the actual Wagner groupings (PALS
states) are timé independent; Levels are not, however, used in
the sehse of better or worse, but merely as progressively
differentiated from the origin. Two transifional‘élemenps are
also noted on the Wagner tree. Time points 7, 10, 15 and 9 fall
betweeh PALS levels A and B, while time points 11 and 12 fall

between levels B and C.

. o

The néxt level of analysis requires.an examination of‘the,
temporal sequénce of individual pro;éct systems over the PALS
léveis identified above. Figure 3 identifies this sequence.
Clearly, there is an ovegrall directional movement ovgr“the

period of the study. This direttionality 1s characterized by
osclllations between PALS,levels and periods of within-level ;(
stability. The progress over time may be furthef Hifferentiated
to provide six identifiable stagés (Figure 3). The term "stage"”
applies in that succesive stages ére sequencéd over time.

‘Thus, while3PALS membership is time—indépendent, Stage
membérship is explicitly time~-dependent. However,-thé actual
PALS levels are progressively mo;é disfant {in content)-from the”
initial rooting data matrix. Consequently, PALS levels may be

considered as relatively more recent or distant from the initial
\ +
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o .— Academic

Home

Oeeenen

o—— Recreation -

o--- Financial

Erriotiqnal ‘

Oeees

20
TIME POINTS

\

35 -

25

SINTVA NIV

domain value fluctuations over time.

Case 1, ,
Domain values represent the average domain importance,

difficulty, enjoyment and importance to QOL raw scores per

FIGURE 1.
report.

Note.
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PALS LEVEL A PALS LEVEL B - PALS LEVEL C PALS LEVEL D

KL\ K_Lﬁfﬁﬂf"'ﬁ

M2215201928710159 4 6 3141813 8121 282939 335172516 30 3127 34 3637 38 33

7

FIGURE 2. Tase 1, Wagner tree.
Note. Branch terminals represent PPM time points.
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H

FIGURE 3. Case 1, seqhential PPM time points ;gkfunctional level

and . stage.
Note. Functional level membership derived from Figure 2

Broken lines indicate missing time points.
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time point in terms of content characteristics.

Given the PALS level and stage sequence of Flgure 3 we may
now map on the individual variables In an attempt to identify
any systehatlc dlagnostic elements of PALS level 'and stage

shifts.

Characteristics of the moVEments between PALS levels and the
movement within PALS level are flrst examined. Movemént between
PALS levels can take two forms: upward shifts as in movement
ffoh PALS le;eljB at time n to PALS levei C at time n+i; and,
downward shifts as in downward shifts from PALS levél B at timg
n to PALS lével A at time n+l. Movement yitpin PALS 1eQels, or
horizontal shifts, occur when, for example, movement from PALS
leQel B at time n to - PALS level B at time n+l is obseﬁved}T
InSéection of filgure 3 shows 9 lhstances of upward shifts, 12
Instances of downward shifts and; 15 instances of horizontal
shifts. At thls point I was interested in basic descriptive
'statements\with respect to shift patterns. In order to do this,
the raw values of all 31 variables were transformed into
z-normallized values based on the 39 report values for each o£
the varfébles. The standardized values of all 31 variables were
then mapped onto flgure 3. ?he variablé values at the terminus
of a éhift type (upward, downward and horizontal) were
classifled as either poslitive or negative value s;andard scores.
It was then possible to note any extreme characteristics of
shift—types in térms of the percent of positive value standard

scores over all instances of the particular shift type. Thus, as

shown in tables 8, 9 and 10, certaln variables were typically
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assoclated with the dlfferent shift types. Upward shlfts showed
hlghrvaluesrfoi the acaaemié appfé;sal var iables, QOL total andv
tlme‘dlsétepancy. COnversely,‘low values‘for-home,:recréation
and emotiodonal concern.appralsal variable; were-also gvidentf~It
wolild appear that movement ﬁo more distant PALS levels is a
reflecflon of increased academic activity and pressure
unegcumbeféa by the othéfrllfe'domains. 7

Downward shlfts, tb,more recent PALS levels, were
charaéterlzed by“hlgh:emotlonai cdncern‘difflculty and low
emotioqal concern importance} High home enjoyment was aigo
noted. The apparent paradox bétﬁeeh the emotioha1~concern
measures‘Aay indicate a kind of "hassle" element; Lucille's
emotlonafaconcern projects, althoUghtdlfficuit, were not seen as

important.v

‘The horizontal shifts fegtq;ed high lifg satisfaction and
time discrepancy. Remember that high- time d;screpa;cy lndié;tés
that the individual is spending more time .on projﬁctsjthan the?
wish to. This might be due either to a sense oﬁ%p}me pressure
(le. not enou@httime) or tora lack of time pressure (le.
sufficlent time to spend on piojects that they become less
enjoyable). In this case, the low values of the remainlhg
variables contribute to a picture of an uhpressured, enjoyable
series of shifts. Thus, stable movement within 6ne PALS level

occurs in the absence of the academic pressures accompanying =

upward shifts or the hassles accompanying downward shifts.
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Variable % positive
QOL academic projects ) 88.9
Percent academic projects’ 77.8
Difficulty academic projects 77.8
Importance jfademic projects 77.8
QOL total ) 77.8
Time discrepancy : . 17.8
Life' satisfaction - , . 66.7
Inmportance recreation projects .66.7
Percent home projects +33.3
Enjoyment recreatlon projects ' 33.3
Importance emotional concern projects 33.3
Difficulty home projects - 33.3

Table 8. Case 1, more extreme characterlstlcs of upward shifts.
Note. Values represent the percent positive value standard
1,scores over. all 9 instances of upward shifts.

e e e . = e e s o e m e e e - -, o b e

varlables % positive
Difficulty emotional concern projects 66.7 '
Enjoyment home projects ¢ 66.7

. "Difficulty recreation projects : 33.3
Importance emotional concern projects 33.3

Table 9. Case 1, more extreme characteristics Of downward
shifts.

Note. Values represent the percent of positive valué standard
scores over-all 12 instances of downward shifts.

variables % posltive T
Time discrepancy 80.0
Life satisfaction : ' 73.3
Importance total 33.3
Difficulty total - ‘ 133.3
Percent emotional concern projects 33.3
Importance emotional concern projects - 33.3
Enjoyment emotional concern projects . 33.3
Importance home projects 35.3 »
Number of projects o o 26.7
Difficulty recreation projects 26.7
- QOL recreatlon projects o 20.0

Table 16. Case 1, more extreme characterlistics of horizontal
(within group) shifts

v -
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‘,‘k Characteristics of the stages are also worth examining. Az -

“

in the previous e%ercise,~the proportion of positive and
neggti?e Standard scores per varliable per stage were calculated.

If that proportion changes in a directional way (either

“increasing or decreasing across stages) we may suppose some

directional trends 1n ﬁhat variable;s role over time. As shown
in table 11, slix v§r1ab1es'display¢d such movement:'four
increésed across stégés and two decréased. Thus, life
saﬁiéfactibh, the nuﬁber‘bf recreational projects, the enjoyment
rof academic projects and the difflcﬁlty of recreatlon projects} :
increased over stages,. Conversely,'totai importance and the
qualltv of life invested in’ home progects dimlnished over thé
stages. Remember that Lucllle was completing.the final year Qf

dental school during the study and, thus, these results provide

an intéresting dynamic portrait of this period.

Variables Stages

. A B C D E F
Percent recreation projects .,286 .200 .333 .667 0.0 .769
Enjoyment academic projects .143 .200 .667 0.0 .500 .923
QOL home projects .857 1.00 1.00 .333 0.0 .154
Difficulty recreation projects .286 .200 .333 .333 .500 .538
Importance total : .714 .800 .667 0.0 .500 ..385
Life satisfaction 0.0 .400 .667 .833 1.00 .923

Table 11. case 1, directional change 1in stage content
characteristics. ‘ | '
Note. Content scores represent the proportion of positive
standard scores per stage for the variables noted.
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a

Finally, we wish to examine the.stabilit; of tﬁeifdilrset-of
variables (Table 6) correlation'coefficients. The questionrhere.
involves the differential nature of the stages in terms of
variable correlations Edwards {1976) provides a su1table test

of homogeneity for several values of r:

><",=Z(n;_3>zz [ 2= ]
1 Fny

This procedure was applied to all the z-transformed correlation:

coefficients to yleld the following‘two groups: correlations

stable across stages (Table 12); and correlations unstable

»

across stages (Table 13). The remaining correlations falled to

reach the significance levels used for either the stable or

.. o
unstable groups.

Correlated Variables r? r p
Difficulty academic & Difficulty total .24 .49 .98
Difficulty academic & EnJoyment academic .58 .76 .85
QOL academic & QOL total ) A .24, .49 .90
QOL academic & Life satlsfactlon : 17 -.41 .98
QOL home & Life satlsfaction .24 =.4° .90
Importance friends & QOL friends .85 .92 .98
Difficulty recreation & Enjoyment recreation .64 .80 .98
Enjoyment recreation & QOL academic .21 -.46 .90
QOL recreation & QOL academic - .24 +.49 .90
Difficulty emot. conc. & QOL emot. conc. .83 .91 .90

Table 12. Case 1, Stablé correlations across stages.
Note. P is the probability that all stage correlations are
representative of the same population correlation

3



Correlated Variables T

Number of projects & Importance academic .48
Number of projects & Difficulty total ’ .88
Number of projects & Difficulty emotional ‘concerns .48
Number of projects & Enjoyment emotional concerns .48
Number of projects & QOL total - . .46
"Number of projects & QOL emotional concern5‘ .43

Importance total &
Difficulty total &

QOL total .85
Enjoyment total .53

Difficulty total & QOL totat———— .78
Importance academlic & QOL academic ‘ .94
Difficulty academic & Importance financial - 65
Enjoyment academic & . Difficulty financlal -.55
Enjoyment academic & Life satisfaction N .50
Q?L academic & QOL financial . ek
fficulgy home & EnJoyment home .73
Difficulty home & QOL home - .15
Importance friends & Diffliculty friends - .88
QOL friends & EnJoyment total .39
Importance recreation & QOL recreation .94
.Enjoyment recreation & QOL' financial .87
Enjoyment recreation & Life satisfaction , -.49
" QOL recreation & Difficulty acadenic © - .65
Importance financial & Difficulty financial .97
Importance financlal & Enjoyment financlal .85
Difficulty financial & Enjoyment financial Y )
Enjoyment financial & QOL financial : .82
Importance emotional concerns & Importance total .46

Importance emotional concerns & Importance academlc.46

Importance emot. conc. & Enjoyment emot. concC. .64
Enjoyment emotional concerns & Difficulty total .44
"Enjoyment emot. conc. & QOL emot. conc. .59
QOL emotlional concerns & leflculty total .57

Table 13.

Case 1,

unstable correlations across stages.

Note. P is the probability that all stage correlations are
representative of the same population correlation.



Page 46

CASE 2: RONNY

~Time In@gggndent Analyses
'Ronny made use of four of the life domalns (academic,
family, recreation aﬂd financlial). Table 14 pre;ents the average
number of projects per domaln type over the 28 PPM reports- he
completed. The evident dom1nance of academic pro:ects is'
'rPtalned when viewed 1n terms of the average proportion of

pfojects per domain type (Table 15).

Project Domains Mean s.d Range
Academic projects 5.393 1.257 5.00
Famlly projects 0.286 0.600 2.00
S Recreation projects 1.179° 0.670 2.00
Financlal:projects 1.464 0.962 4.00

. .
e e e B o e S S v —— — —— —— —— - — e —————

Table 14. Case 2, average numbe; of projects per life domain perr

PPM report.
Note. N=28.

. P;oject Domains . Mean s.d. ~.Range
Academic projects . 0.608 0.131 0.556
Fami'ly projects ’ 0.031 0.063 - 0.200
Recreation projects 0.133 0.075 0.250 -
Financial projects 0.163 0.102 70.400 »

-~ Table 15. Case 2, average proportion of projects per life domain
per PPM report. ’

Note. N=28. < : a -

Ronny's use of four llife doﬁains resulted in 16 appralsal
variables. Together with the five totals variables, thehtlme
. discrepancy andlllfe satlsfaction variables, 2? varliables
describe project system. .Table 16 proVides tﬁe~qyergge

characteristics of these variables over the 28 time points. Note

L

1
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.the comparatively ;ow life sétlsfaction mean. Also of interest
afe the discrepancles between enjoymeht and impo:tance tb bOL
rméans for financiai brojects versus their difficulty and

- importance means. |

Variables Mean s.d range
Number of prolects : 8.89 1.03 4.0
Importance total - © 60.14 9.60 37.0
Importance academic prolects - 39.32 9.93 40.0
Importance famlly projects ‘ 1.93 4.00 13.0
Importance recreatlon projects 7.79 4.51 14.0
Importance flnancial projects 9.18 6.64 26.0
Difficulty total ' - 61.29 7.31 27.0
Difficulty academic projects - ' 38.32 9.50 41.0
Difflculty family projects 1.74 3.78 15.0
Difficulty recreation projects 6.64, 3.14 12.0
Difficulty financlal projects 10.32 6.57 29.0
Enjoyment total * 46.32 12.14 53.9
Enjoyment academic proJects" 28.50 10.86 41.0
‘Enjoyment family projects - 1.96 4.26 15.0
Enjoyment recreation projects, : 6.04 3.24 14.0
Enjoyment financial projects 5.93 5.53 21.0
QOL total : 57.43 8.31 39.0
QOL academic projects 39.61 9.35 739.0
QOL famlly projects 7 1.14 2.77 12.0
QOL recreatlon projects 7 7.96 4.43 15.0
QOL financlial projects : 6.75 3.79 13.0
Life satisfaction ' 5.58 1.36 5.0
Time discrepancy 7.71 19.37 73.0

Table 16. Case 2, cumulatlve réw score measures of constructed
varlables: means, standard deviations and ranges.
Note. N=28. ) L
Table 17 shows the correlations between the numbers of
4projects per domain, life satisfaction and time dlscrepancy.
Evidently, flhancial projects act at the expense‘of both

recreation and home projects. A simllarﬁ;elationship obtains

between academic and financial projects. -
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Table 17. Case 2 correlation matrix of number of projects per -
domain. l
. Note. Number of academic projects (nA), Number of family

- projects (nFa), Number of recreation projects (nR), Number of
financial projects (nFi), Time discrepancy (T), Life
satisfaction (LS).
*p<.05. **p<.01. (two tailed)

Y

A parallel exémination—of proportions of. projects per‘doméin'

-

echoes the pfevious-analysis,iHowever, the negative relationship
between recreation and home projects 1s exacerbated. A hegative
academi¢ and recreation interaction also becomes evident (Table

18).

DR -31* -58%%
pDF1 -52%% 38% —46%
T T -53%x

Table 18. Case 2, correlation matrilx of proportion of projects
per domain..

Note. Proportion of academic projects (pA), Proportion of family
.projects (pFa), Proportion of recreation projects (pR), :
Proportion of financial projects (pFlil), Time-discrepancy (T,
Life satisfaction (LS).

 *p<.05. **p< .01 (two talled).

As in the corresponding case 1 correlation matrix,

‘correlations of the major variables (Table 19) showed strong
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P
IT .84 .
n- .6
12
15 - 448
17 43445
DY .83 .68 .44% .
D .52.%2 .55
02 .99-.40%, 401
DS . -.52 .85-.55 -.46%
07 It I B .
ET .69 .73 .49 .d0r 57 .49 .41%
EL .41%.63 .80 N 78
E2 ©,98-.455.43F  .9B-.52 .40t
5 -.39%.73-.48% B1-.41% -.38%
E7 L474-56 .94 .43%-64 .86 .46-48
ar .79 .74 .56 735 .65 .62 .39t
0l .415.64 .93 468,90 .57 .84 .66
0 .94 (99-.39%  d0r L% .38t
05 -.471.97-.47% -.421,90 -.478.76-.59
07 -415.39F .84 -.448 .88 LT .08
LS ~
T -.59 - -.60

Table 19. Case 2, correlation matrix of projects by domain standard scores.

Note. Nusber of projects (n), importance total (IT), inportance academic projects (I1), importance faniiy projects (12),
importance recreation projects (I5), importance financial projects (I7), difficulty total (DT), difficulty academic

grojects (D1}, difficulty family projects (02), difficulty recreation projects (05), difficulty financial projects (01,

enjoynent total (ET), enjoyment academic projects (E1), enjoyment family projects (E2), enjoyment recreation projects
(E3)y enjoyment financial projects (E7), Q0L total (@T), Q0L academic projects (@1), QOL family projects (92), QOL
recreation projects (@X), QOL financial projects (87), life satisfaction -€LS), time discrepancy (7).

1p<.03. all other values p<.0l. (two tailed).

1
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relationships between 'the appraisal variables meesures for eny
given depg}n. Strong to moderate 1nteractions‘obta1n,between the
totals values. A large numﬁer of other moderate)inteﬁactions are
also evident. These may be broadly characterlized as negative
‘relationships between: academic and financlal projects,
recreation and financial projects, and home and‘recreation

projects; Financlal and home proJects displayed positive

interactions.

1

Time-Dependent Analyses °

1. Domain Fluctuations Over Time

Generalized domain measures‘were plotted for each of the
four-domaine (figure 4). When plotted over the course of the 28
time polnts, two basicipatterns were evident. In both‘caées the
academic measures oCcupied the highest range, heweQer, in tﬁe
first case recreation values were higher than financlial (time
points 1-12, 24-28), while in theisecond case the conve?se
bobtained ktime.poi?ts 13-23). The latter pattern.also coincided

with the presence Qf the family domain.

2. Wagner Analysié

kWagne: analysls produced a tree characterlzed by five
distinct groups, orﬂPALS,levels,»of project types (Figure Sf.
Temporal application of individual project systems over the
groups produced a clearly«directional four stage temporal

sequence (Figure 6).
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FIGURE 5. Case 2, Wagner tree. : L

Note. Branch terminals represent FPM time points.

B
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All 31 variables were inspected with respect to vartable — — —
behavicrs assoclated with shifts between PALS levels over time .
(Tables 20,21,22,). Upward shifts (from more recent to more
distant PALS levels) featured high values of the academic
appraisal vardiables high time discrepancy, high importance and
difficulty totals measures. Both life satisfaction and enjoyment
totai vaers were low. In sum, this would seem’to'reflect'
unhappy periods of high academic pressure. - -
| Downward PALS shifts seem to center about the recreational
‘domain with high total impprtance and number of projects
ratings.‘The"high difficulty and enjoyment of Recreation
prpjects accompanied by the low QOL gnd importance of the
recreational}projects presents an ambicuous plcture. Notably,
the enjoyment total and time discrepancy values were low.

" The hqrizontal shifts appear to reflect a satisfying, '

'unpressured period. High l1ife satisfaction values are assoclated

with low values for the academic appraisal variables. '

Variables % positive -
S o
Time discrepancy : . 100.0
_~Number of projects » 85.7
Difficulty academic projects ‘ 85.7
QOL academic projects I 85.7
Importance academic projects : ' 71.4
- Difficulty total ' . 71.4
Importance total . o 11.4
Life satisfaction - ‘ 33.3
QOL recreation projects . 28.6
Enjoyment total ' 0.0 - o

Table 20. Case 2, more extreme characteristics of upward shifts
. Note. Values represent the percent positive value standard S N
scores over all 7 instances of upward shifts. C N
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Varlables. % Positive
Number of proljects 71.4
Importance total 71.4
Difficulty recreation projects 85.7
Enjoyment recreation projects : 71.4
Importance recreation projects 28.6
QOL recreation projects 28.6 .
Difficulty academic projects _ 28.6
Time discrepancy 14.3
Enjoyment total 0.0

Table 21. Case 2, more extreme characteristics of downward
shifts. :

Note. Values represent the percent positive value standard
scores over all 7 Instances of downward shifts.

variables % Positjve
Life satisfaction ' / 83.3
Importance academic 36.4
QOL academic 30.8
Difficulty acadenic : B 30.8

- - o . e B Vo S . e e s M em o B e = M A e e e e A e = e A e et e —

Table 22. Case 2, more extrehe‘characteristics of horlzontal
(within group) shifts

Note. Values represent the percent of positive value standard
scores over all 13 incidences of horizontal shifts.

An examination of the variables with respect to stage
content revealed seven varlables which showed increasing
proportions of positive standard scores across the four stages
(Table 23). All of the academic appraisallvariables shohed an
increase across stsges, as did three of the totals varlables
{enjoyment, difficulty and QOL) We might suspect that over this

\
first year of his PhD Ronny became more comfortably committed to

his role. - ' o o
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Variables Stages
A B C D
Enjoyment total 0.0 .400 .545 .800
QoL total .400 .500 .545 .800
Difficulty total 0.0 .500 .545 .800
-Difficulty academic projects 0.0 .333 .454 1.00
. Enjoyment ‘acadenic projects . 0.0 .333 .636 1.00
QOL academic projects 0.0 .333 .538 1.00
Importance academic projects 0.0 .333 .545 1.00
Table 23. Case "2, directional change in stage content
* characteristics.
Note. Content scores represent the proportion of positive
standard scores per stage for the variables noted. ‘
Finally, the stabllity of the correlation coefficients
across the four stages were examined (Table 24, Ta%}e 25).
Correlated Variables r2 r P
Number of projects & Enjoyment total .48 .69 90
Number of projects & QOL total .62 .79 90
Enjoyment academlic & Importance total .40 63 .95
. Importance recreation & Importance family .19 -.44 .99
Importance recreatlon & Difficulty family .16 -.40 .99
Importance recreation & Enjoyment family 20 ~-.45 98
Difficulty recreation & Importance family 27 -.52 .90
Difficulty recreation & Diffliculty family 21 -.46° .99
Difficulty recreation & Enjoyment family 27 -.52 .98
Difficulty recreation & QOL family .15 -.39 .99
Enjoyment recreation & Importance famlily 15 -.39 98
Enjoyment recreatlon & QOL total .15 .39 .99
QOL recreation & Importance family 22 -.47 .95
QOL recreatlon & Difficulty family .98 99 = .99
QOL recreation & Enjoyment family .22 .47 .98

Table 24, Case 2, Stable correlations across stages.

- Note. P 1s the probabllity that all stage correlatlions are

‘representative of the same

N e
N

ulation correlation:
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total & Importance total
Importance total

- Difficulty

Difficulty

Importance

~ Importance

Tabie 25.
Note.
representative o

Inportance
Importance
Difficulty
Difficulty

academic &

recreatlion
recreatlon
recreation
recreation
recreatlon

recreatlion

- - -

‘Difficulty recreation

Enjoyment recreation
QOL recreatioh "
Time dlscrepancy
enjoyment recreation
QOL recreation ‘

Enjoyment recreation & Importahce financial

EnjoymeQ

recreation & Difficulty firnancfral

Enjoyment recreation & Enjoyment financlial

Enjoyment recreation & QOL recreation

r P
.68 .01
.52 .01 .
+85 .01
.13 .01
.97 .01
-.59 .10
.81 .01
.90 .01
-.48 .01 —
-.41 .01
-.48 01
.76 01

Case 2,

‘Unstable’ correlations across stages
P is the propabillty that all stage correlatlions are
of the same populathn correlation.

-

o
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CASE 3: JANE

Time-Independent. Analysis

Jane made use of seven of .the elight life domaiqg;fenlx&the_'
friends domaln was exciuded Unfortunately, she’dohpleted only
18 PPM's over the year of the study, generaiﬁg#gt two weekly
interyale. Despite the comparatively low" response rate, these
data were included, partially to determine how much descriptive
richness i1s lost in a coatser grained repo{f schedule.

~ As shown in table 26, both the career and Tﬂﬂ&i domains
occupy main stage, followed by recreation/health Qt should be
noted that Jane's recreatlion/health projects weré largely of the

\
"go swimming" variety; activities designed to maimtalin fitness.

Project Domalins Mean s.d Range
Career projects R 2.61 0.85 3.00
Family projects ’ - 2.28 1.56 5.00
Home prolects . .0.61 0.70 2.00
Recreation/health projects ©1.50 0.98 3.00
Grqup actlvity projects 0.50 0.92. 3.00
Financial prolJécts : 0.83 0.71 2.00
Emotional concern projects 0.33 0.59 2.00

e e e e - e e o e e e i M e A M e e o e i e S Em e e e e = e e m e =

, Table 26. Case 3, average number of projects per life domain per
,, PPM report. ’ '

|

‘" Note. N=18.
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when viewed In terms of proportion of projects per domain,

“1little change is evident (Table 27).

Career projects 0 0 0
Family projects 0 0 0
Home projects 0. , 0. 0.
Recreation/health projects 0.164 0.110 0.375
Group activity projects 0 0 0 '
Financial projects o 0 0
Emotional concern projects 0 0 0

Table 27. Case

per PPM report.

"Note. N=18.

Given that

- variables were

varlables, the

a complete set

- e T e e e e e o y o o o v o —_——— —— — — o —_

3, average proportion of’projectslper life domain

1

Jane uséﬁ seven life domains, 28 appraisal
constructed. When ‘combined with the five totals
time dlscrepancy and life satisfactlion variables,

of 35 varliables described Jane's pioject systems

(Table 28).,The primacy of the career and family domains are

clearly evident. Note, however, that while the enjoyment and

difficulty and

, 1mportance‘to,QOL values are similar for these two domains, the

importance measures are clearly discrepant.

e



- Table 28.

Varlables Mean s.d range
Number of projects 8.94 1.26 5.0
Importance total 59.06 10.21 39.0
Importance career projects : ‘ 20,17 7.11 24.0
Importance family projects , ‘14,17 9.45 30.0
Importance home projects - 2.78 3.86 14.0
Importance recreation/health projects 9.78 8.07 26.0
Importance group activity projects 3.83 6.30 18.0
Importance financlal projects 4.89 3.94 10.0

- . Importance-emotlional concern projects 2.00 4,10 13.0
"Difficulty total 35.11 9.58° 31.0
‘Difficulty career projects 14.00 5.58 21.0
Difficulty family projects 6.83 5.91 21.0
Difficulty home prodects 2.22 3.23 11.0
Difficulty recreation/health. projects 4.61 4,39 14.0
Difflculty-Group activity projectgk 2.44 4.27 13.0
Diffliculty flnancial projects g 2.72 3.27 11.0
- btfflculty emotional concern projects 1.50 3.07 8.0
7 Enjoyment total 39.17 11.24 41.0
Enjoyment career projects - 11.11 76.35 21.0
Enjoyment family projects 10.50 8.76 30.0
Enjoyment home projects ; ’ 2.44 3.79 10.0
Enjoyment re reatlon/health projects 7.00 6.23 19.0\
-Enjoyment group activity projects 3.33 5.55 19.0
Enjoyment financlal projects 2.56 2.93 10.0
Enjoyment emotional concernjprojects 1.11 2.72 7.0
QOL total R 62.11° 12.21  43.0
QOL career projects e f 17.94 4.92 - 17.0
QOL family projects 5 16.78 11.58 37.0
QOL home projects — 2.94 4.18 13.0
- QOL recreatlon/health projects 11.06 8.47 27.0
QOL group activity projects 3.83 6.40 19.0
QOL flnanclial projects 5.78 5.25 17.0
QOL emotional concern projects 2.11 4.81 17.0
Life satisfaction 5.39 1.61 5.0
Time discrepancy -6.67 25.52 111.0

Case 3, cumulative raw score measures of constructed
varlables: means, standard deviations .and ranges.

Note. N=18.
’ o
Table 29 shows the correlations between the numbers of

projects per domain, life satisfaction and trmé discrepancy.

Notably, only one association shows up.
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Table 29. Case 3, correlation @atrix of number of projects per
domain. ' . , : ' ‘

Note. Number of career projects (nC), Number of family projects

(nFa), Number of home projects (nH), Number of recreation/health
projects (nR), Number of group activity projects (nG), Number of T
financlal projects (nFl), Numbér of emotlonal concern projects

(nE), Life satisfaction (LS), Time discrepancy (T).

*p.<.01l. (two talled). , '

Two additional correlations appear when we éxamine'the

proportions of projects:correlétion matrix (Table 30).

e o o - . —_——— —— - ——— . — e — — e e e - —— e —

Table 30. Case 3, correlatlion matrix of proportion of projects
per domalin.

Note. Proportion of career projects (pC), Proportion of family
projects (pFa), Proportion of home projects (pH), Proportlon of
recreation/health projects (pR), Proportlon of group activity
projects (pG), Proportion of financlal projects (pFi),

Proportion of emotional concern projects (pE), Life satisfaction
(LS), Time discrepancy (T). * =
*p.<.05. **p.<,.01. (two talled). : -
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Table 31, Case 3, correlation matrix of project by domain standard scores.

Note. Number of projects (P), Importance total (IT), Importance career (I1), Importance family (12), laportance home (I3),
[mportance recreation/health (13), Importance group activities (18), Isportance financial (17, laportance esotional concerns (18),
Difficulty total (OV), Difficulty career (D), Difficelty family (D2), Difficulty home (D3), Difficulty recreation/health (D5),
Difficulty group activities (D&), Difficulty financial (D7), Difficulty emotional concerns (D8), Enjoyment total (ET), Enjoyment
career (E1),-Enjoywent family (E2), Enjoynent hose (E3), Enjoynent recreation/health (ES), Enjoyment group activities (E6),
Enjoynent financial (E7), Enjoyment emotional concerns (EB), QOL total (QT), @OL career (Q1), QOL family (92}, QOL home (@3), QOL
recreation/health (@9), QUL group activities (B6), QOL financial (@7}, QOL emotional concerns (88, Life satisfaction (LS), Time
discrepancy (1), :

1p.€.05. all other values p.<.01 (tvo tailed).
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Corrélatioﬁ;‘;f the major varlables (Table 31) show sgfégéri
reiagionships between the importance, difficulty, enjoyment and
impor;;Hce to QOL measureé for any glven variable. Uﬁlike the
,Othértho respondehts, the totals values are reiativély
uninformative. The QOL pétal éunctlons as an exception hoﬁever,
showing positive‘associations witﬁrimportance total, lmpbrtance
recreatlon/healph and difficu}ty health. Conflict between the
difficulty home and endoyment family variables is also evident.

Life satisfaction is negatively correlated with importance and

difficulty family as well as with enfoyment career.

Time-Dependent Analysis .
6

1. Pomain Fluctuatlions Over Time

Generallized domaln measurgs were plotted over the time
points for Faq@ of the seven domalns (fiéuref7). Tﬁe career and
family doﬁ§1n§~generaliy domlinated Jane's pioject systéms.
However, while the career measures tended to decrease over_ the
coursé of the study, the family domain cycled from hlgﬁ td
moderate levels over time. Note also the increased values of the
recreafional domain 1in the latter half of the time course.

2. Wagner Analysis

Wagner analysls produced a tree charaCtérized by four
grdups, or'PALS levels, of project types (Flgure 8). Temporalr
application of individual project'sistems over tﬁe'groups ‘ -
produced a four stage directlonal sequence (Figure 9).
> 1In thls case the PALS level shift patterns must be

inteﬁpreted cautiéusly, given the small sample slze. However,

-~
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tables 32,33,and 34 present thermest consistenr pafterns{‘Upward
PALS shifts were‘accompanied by low appraisal values ferrthe ‘
home and career domalns as well as by low‘financial difficulty
values.vThis would’suggest‘tQ3;zmovement‘rrom.more recent to |
more distant PALS levels occurred when the values of the two
dominant ‘domains were at low levels. |

Downward éhifts, to more'reeent PALS levels, were
characterized by more projects and greater difficulty in the’\
recreation/health domain. At the same time, enjoyment homé : -
yalues were low as were all.the group appraisal varlables. At
first sight, this would suggest stress in terms of
Qver—commltment. However, the picture is far from clear.

Altheugh there were only three horizontal shiftsLﬂ;he‘high -
values of 1ife satisfactiod, number of projects, time
discrepancy and the flnancial appraisal,variab{ef/g;e/of some

P \

.interest. Jane dabbled in the stock market, perhaps these

periods reflected success iIn that area.

varlables ) % Posltlive
Difficulty financial projects » 16.7
Importance home projects 16.7
QOL home projects 1l6.7
Difficulty home projects ‘ 1l6.7
Enjoyment home projects - ’ ) ‘ 16.7
DPlfficulty caréer projects . ‘ 0.0
Importance career projects ’ 0.0

e e

Table 32. Case 3, more extreme characteristics of upward shifts.
Note. Values represent the percent poslitive value scores over
all 6 instances of upward shifts.
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Variables: % Positive
Number of projects ) . 85.7
Difficulty recreation/health projects . 85.7 —
Enjoyment home projects v ' _ 16.7
Enjoyment group projects 16.7 ,
QOL group projects 16.7 Coe
Importance group projects “ . ‘ 16.7 .
Difficulty group projects o ‘ 0.0

Table 33 Case 3, more extreme characteristics of downward

shifts.
‘Note. Values represent the percent positive value scores over

all 7 instances of downward shifts.

Varlables . % Positive
Life satisfaction 100
Number of projects . 100
Time discrepancy ' ' 100
QOL financial projects : 100
Difficulty financlial projects o 100
Importance financlal projects 100
QOL recreation/health projects , 0.0
Importance recreatlion/health projects . 6.0
Difficulty recreation/health : 0.0
QOL total . ; 0.0
Difficulty total 0.0 -

Table 34. Case 3, more extreme characteristics of horizontal
shifts.

Note. Values represent the percent positive value scores over o

all 3 instances of horizontal shifts. .
Characteristics of the sfg;:s also merit cautious

examination. Table 35 describes the rise and fall of*three

domains. The values of the group appraisal varlables increased

over the stages while those of the career and home domains. o

diminished While QOL total values increased life satisfaction_

Y

and enjoyment toal decreased over the four stages.
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variables Stages
. A B C D
QOL total 0.0 0.0 .667 1.00
Importance group projects 0.0 0.0 .500 500
T QOL group activities projects 0.0 0.0 .500 .500
Difficulty group activity projects 0.0 0.0 .,333 .500
Enjoyment group activity projects 0.0 0.0 -.500 .500
Life satisfaction ) , .500 .500 .500 .333
Enjoyment total ° 1.00 .500 .500 .250
Difficulty career projects - - .500 .750. .333 0.0
~Enjoyment career projects . 1.00 .750 .500 0.0
. QOL career projects, o - 1,00 .500 .500 .333
- Importance home projects 1.00 .500 .167 0.0
-Enjoyment home projects - 1.00 .500 .333 .333
. OL home projects 1.00 .500- .167 0.0
- Difficulty home projects 1.00 .500 .167 0.0
Enjoyment financial prdjects ~.500- .500 .333 .333
N i o e = o e e i e ot T T e e T s e = e e o n > o T = e e

Table 35. Case 3, directional change in stage content
characteristics.

Note. Content scores represent the proportlon of positive
standard scores per stage for the varlables noted,

Finally, we wish to examine the stablllity of the 1n1t1a1

varlable correlatlons across the four stages (Tabhg 36, Table

37).
Correlated varlables r? r p
Enjoynent total & Enjoyment career .29 .54 .90
QOL total & QOL home .29 -.54 .90
Importance career & QOL career . .48  -.69 .98
Enjoyment career & Enjoyment home .25 .50 .90
Enjoyment career & QOL home .67 .82 .95
Importance family & Importance “home .22 -.47 98
Importance family & Enjoyment family .48 .69 .95

‘ Importance famlly & Life satisfactlion .31 -.56 99
QOL family & Importance home . ~ .31 -.56 99
Importance home & Enjoyment home . .72 .85 .90
Difficulty home & Enjoyment home . .56 .75 .95
Impcrtance financial & enjoyment flnanclal .37 . .61 .90

;_-—.__..._.._____———_...__..--._..._—....___..——_..——..._....._____._—.._..._«.—_....._-..—_...

Table 36. Case 3, Stable correlations across stages.
Note. P 1s the probablllty that all stage correlations represent
the<same population correlation.
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- Correlated Variables _ , T r P
._.._.._.__._.___._...__.-—-.-—-——-———‘ ——————————————————————————— s it e e o o )

‘ Number of projects & Time discrepancy. .57 - .05
-/ Importance career & Difficulty career .81 .10

QOL family & Difficulty home A S -.51 .10
Importance home & Importance financial ’ -.53 . .10

Imortance recreation & Enjoyment recreation : .67 .10
Difficulty recreation & Enjoyment recreation: .47 .05

e e e

Table 37. Case 3, 'Unstable. correlations across stages.
Note, 'P 13 the probabllity that all stage correlations are-
representative of the same population correlation.

I
kN ey
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DISCUSSION

Aé outlined previouéiy, two typestof issues have been
,addressed in ﬁhis study:.time~iﬁdependéht<andbtiﬁe~dependent
descriptions of individuals' activities, a@d theix'pelceptions
oﬁyfhose'activities, within a life domain’fgameﬁork. Temporal
aﬁalysis’of the Wagner treeswprovided Suépbft for the exlstence

of directional change in project system content over a onhe year

period. Although we cannot infer either‘ahtecedent or subsequent
conditions, a dynamic change model over the 1qngiterm'is
implied. This, in turn, leads us‘to more general questlons of

the change process: its contént and dynamics. The following

sectibns deal with these three elements.

TIﬁE—INDEPENDENT¢DESCRIPTIONS

When viewed in'isolation,”the tihe~indeé¢ndent analyses
apparently yield a”riéh déscriptiVe source. However, these
results pale in compa;isoh with the much mo£é informative
time¥de;endenﬁranaly565 which subsume,and exteﬁd the first
analytichlevel. while the Eimeﬁindepenéent analyses reveai
"nermative" descripgions of the individuals,‘they fall to
provide information with respect to changé pjécesses over the.
durapion of thg stuéy. The most gpvious'example of this lies lnw .
" the dlffeientigtlon between stable énd ynstable variable . V_

'

correlations: although many signiflcaht correlations were found

when considering the complete set of data matrlces (tables 7,

19, 21), few held‘up when considered within stages (tables 12,

3

24, 36). Nonetheless, unique time-independent protiles were
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generated for each of,therthree participants. Both Lucllle and
Ronny proVided portraits.of committed graduate-level students
whose lives were dominated by the academic domain. In both
cases, academic demands clearly conflicted with other 1ife‘
areas, resulting in a truncated set of domain use patterns. “

Jane, on the other hand, made use of all the domains, except

"friends" ‘Career and family domains dominated with tbe latter I

providing a conflictual focus

TIME- DEPENDENT DESCRIPTIONS

Remember that, according to the original proposition, PhLS
levels represent escalating levels of information and
egperlence, Thus, it becomes valuable to understand which
elements:il) propel the individual to more distant PALS levels
(upwardishifts); 2) determine thelr retreat to more~recent PALS
levels (downward shiftS); 3) maintain their residency'within}the\

' i ' . o .
same PALS;level (horizontal shifts); Tables 8’ 20 and 32 present
characteristics of shifts from more recent to more dlstant PALS
1evels Although each ind1v1dua1 manlfested thlS process ‘via
different variables each provided consistent, and personally

diagnostic, shift patterns. The same theme held for ownward

" shifts (Tables 9, 21 & 33) and for horizontal (within group)
TN

shifts (Tables 10, 22 & 34). \\ ~

We have already seen that thE\chéracteristics of PALS level
shifts differ among individualsi However, the oscillation rate .
also differs one indication of this 1s the differing ratios of

upward, downward and horlzontal shlfts (Table 38).



e Indlvldual Patterns

» “Case 1 " Case 2 Case 3

el g e e

Upward shifts . .25 .26 .37 -
Downward shifts - .33 - .26 .44
ofizontal shifts .42 .48 .19

Table 38. Ratlos of upward, “downward and horlvontal group shlfts
for each of the three cases studled.

Nete. Ratio figures were calculated as the proportlon of total
number of shifts for the individual.

it is temgffng to conétrue'hoﬁizontal‘withi&}gzoup shifls ag
agpériod’o§)Consplidation Qrthiﬁga:éew“PAéS staté. Hencé, the
Ahighly 13611e systém of the third individual, palired wlfh her
Jsteadily_decreasing'levels of iife satisfaction,-contrasté with
the relati;ely sfable systemsréf the‘othei two lndividgéls; each
of whom féatured'ever lncreasfng levels of 1i£evsatischthn.

ﬂwith respect to the tempbraliy~based stage'éonstrucﬁ, most

stages contained movements bet&een’two PALS levels, éltﬁough one
and three level étageé>also oécur. Flgures 3, 6:and 9 also
‘demonstrate that most stage transltlons were characterlzed by
lupward level shifts. These were not simply artifacts of stage
démérCatlon; thé sta?ep clearly efist as dlscrete movement -
' patterns, eacﬁ‘yith its own character.

With respect to the stability of variable associatiogs, we
find allysubjects manlifesting a shall group of signiflcantly
cénsistent correlative 1nteractlons (Tables 12, 24 & 36). These

consistent relatlonships may represent the outcomes of one of

three mechanisms; stable within-person characteristlcs; stable
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environmental contingencies Interacting with W1th1n;personh
characteristics, or, analytic artifacts.of the variance(
characteristics of the particular vafiables‘

we also find a number of correiative relationships .which are
.significantiy.unstable err the stages (Tables 13,’25”& 37).

Note that a number‘of these correlations are significant at the

.005 level, or thtPry over all projects. These unstable
relationships may indicate the determining role of strong
situational contingencies. '

‘ The presence of directional change in specific varlables is
sopggrted by Tables ‘11, 23 and 35. These point tortHE‘longer
term waxing and waning of specific life domain areas, as’well as
to similar processes at the morefgiobal 1e§el (1.e. "totals"

measures & life satlisfaction measures).

QUESTIONS OF CHANGE

It may provevhelpful=tozreformu1ate the global issue of
change over time into fohr’component questionS' what changes?
how does i1t change? does it change in the same way for all
N peop1e° and, why does 1t change? These questions are next
dlscussed in light of the findings of this study.

wWwhat Changes? . -

The ways that the individual both perceives his or her world
and behaves within it changes over time. This is manifested in
‘identifiable PALS levels of project systems. The individuals
studied moved In a directional manner toward more distant PALS
Ievels. However, this process was not directly 11near, but

featured oscillatlions between adjacent PALS levels. These
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oscillation pétterns were further typifled in terms of
_characteristic stages, such that theAmeaﬁ PALS level of a giJ%n

stage was generally gfegter than that of the previéus stage.

How -Does it Change?

Thi$ gquestlon must be adressed at two levels: which§elements
exhibit change? (andrﬁhich dodnot?); and, what are thevnatugé of
those changesf\ln the first Instance, we found that each
tndividual exhibited a small set of variable values
characteristic of shifts to more distant or more fécenf PALS
levels as well as characteristic of horizontal shifts witﬁlh
' PALS levels. In contrast wlth.the vafiables which ‘accompany PALS
level shifts were those variab}es which appeared to be;hléhly
‘iabile over time. At the correlational level we also éound both
stablé and labile relatlonships over stages. |

There aléo exlisted (for each individual). a set of var;ables
which showed‘dlrectlonal chahge over time Of course, variable
values cannot contlnue to increase or decrease indefinlitely.
Therefore, it seemé probable that a longerhtekm study woufd

reveal "superordinate stages" whose limits would be defilned by

reversals or recallbrations of directional varlables. As a caée

e
Ry

in‘polnt, we would expect the dired&ional academic variables for
Lucille and Ronny to cease upon completion of their academlc
careers.

In sum, on the one hand, each individual provided a flnely
gralned portrailt of the partlcular elements moat strongly
assoclated with thelr uwn change processes on the other hand,
each also jxaplayedjd wide array of variables appdrently

4
T
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unassoclated with change in any systematlc way.

Does it Change in the Same Way for All People? N

AN

N,

while we cannot talk about all people, after studying these

processes in only three, we can certalnly compare prqcessesvin
" the three individuals involved in this study. At the general
level, all three showed directional change 1luvolving J

temporally-based stages and PALS levels. waever, tnerBriables
associated with change procesées differed between 1ndfyiduals,‘

-

‘as did "the rate of chaﬂée and oscillation charécteristfﬁs
between PALS levels. |

Glven our proposition that change 1is a manlfestationxof ever
accumdlating information and experience, we would anticipate
different rates of change to be assoclated with thé individual's ~
contemporary exposq?evfo such factors. Those existing in a
.rapldly changling and informative universe would”be expectéd to
changeﬁat a hore ragid rate than those resident in a more
stable, undemanding milieu. This, of course, presupposes
equlivalent abilities to abstract information from, and act upon,
that world. Clearly, these latter factOrs,musf also play a major
rolé. This study featured three intelligent peopleICOplhg with
rapidly cganglng environments (the first two as graduate
étuﬁenﬁs, the third as'Sdbject to major career and family
pressu;es).

Given the limitations 1mp11cit‘in such a special samplé it
1s clearly neceSsary, before more general conclusions can be
drawn, to extend lnvestligatliong’ to a Qider group: nrofessionals,

blue collar workers, senlors,\chlldren, adolescents,



-great caution. Clearly, this lissue rests upon the theoretizgl
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an examination of the impact of external change factors on
project*systeﬁ modifications (eg. rapid and/or dramatic external
change versus relative external étability). A wider ranging data
base would perﬁit us to make ﬁore géneral sStatements about tpe
range of change ratés and oscillation patterns. Ideally, some
pértlcipants should be followed over much longer time perlods
(ie. 5-10 years). Such studles would permit lnvestigation of ‘the

longer range superordinate change‘processes and their

.characteristics.

why Does 1t Change?
This quesf&on is ultimately philosophical in nature.
However, as earlier stated, we began with the thesls that change

processes are the result of increases 1n the informational and

experiential stores of the receptlive organism which unavoldably

occurs over time. - r .
At the moré concrete level, the guestion érlées as to
whether change processes are caused by thelr own characteristics
(ie variables assoclated with PALS level shifts) or whether they
are the outcome of other causative agents. While 1t is certalinly
tempting to infef causality, we must approach this questfbn;with

2

framework adopted. As yet,bthp approach here presented is

.essentlally exploratory and descriptive. As noted above, a much

larger body of data will bé\tequlred for the development of a

..
more sophlstlcated theoretical posltiun.
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CONCLUSIONS ' f .

The findlngs of this study support the prlnciplg that

_—
\—\/—/

certaln changes 1n the individual are directlonal; this
‘ »

principle applies both tp the ways in'whici the individual
behaves as Qell as to the ways In whlfh the igdividual construes
his behavior. If the original postulate of ever Increasing
1n£oimationa1 and experlential stores holds; these changes
cannot, by thelr véry nature,‘be regarded as reversiLle. The
directlional changes manlfgited‘by each of the three individuals
presented different proflles with respect toiéveiali rates of
change on‘the one hand, and to' the oscillatioh character}stlcsv
on the other. Each indlvldual also displayed uniquely
characterist;c vgriable cpnstellatlons associated‘with'ubward,
downward and within PALS level shifts. |
Notwithstanding the prelimiqqry nature and necessarily'small
scale of this pllot study; the approaches used have provfded
tnsights into dimenéions of éhange to which, iIn the past, little

attention has been pald. Extenslon of this work over longer time

spans and with more varled subject pools ls now lndlcated.
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APPENDIX A: THE PPM

List of Projects

o]
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APPENDIX B: Scoring the PPM Stales

i. IMPORTANCE How 1mportant 1s each one of the projects to the
respondent at the time of the PPM administration (scale of 1l to
10). | |
:2. DIFFICULTY:How difficult does the respondent find the projec#
to do, or to get around to dolqg (scale.of 1 to 10).

3. ENJOYMENT: How much does the réspondent enjoy the sctual
‘doing of fhe project (scale of 1 to 10). ) '
4.‘0THERS INVOLVED: How many other people (excluding the
‘respondent) aressignifiéantly involved in the project with the
respondent (scale of 0 for respondent only, up fo a maximum of
10).

5. EMOTIONAL INTIMACY: How close is the respondent to the others
involved In the project (scale of 1 to 10).

6. VISIBILITY: How public or private 1s each one of‘the projects
(scalevof 1 to 10). » - |

7. ACTUAL TIME: What approxfmate:percentage of waking time is
the respondent actually séending on e;ch‘project (note that the
total may be greater or less than 100%). ‘ |

8. DESIRED TIME: What percentage of waking time wquld the
respbndent like to be spending on eacb project. ‘

9. IMPORTANCE TO QOL: How lmportaﬁtant 1s each of the projects
to the indlviduals long term quélity—of—life; This scale d;ffers
from the flrst In that we are dealling with the long term
impllcat;ons of. the projects (acale of 1 to 10}. J

10. 'PROJECT CLASSIFICATION: Respondents classify each project
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under the éppropriaté life domain area: academicror career}
family, home, friends,brecreation and health, financlal, and,
emotional concerns.

11. ESTIMATED TIME TO COMPLETION: How long does the réspondenf'rl
think the project will take to complete (nbte that some projects
are ongoling). 5 | .
12. PROJECT PHASE: Whléh.of the following phases does the
respondent.place each preoject in: initial planning, executlon or
‘action, completion or términat10n,disengaqement or termination.
13. PROBABILITY OF SUCCESSFUL: How probable does the respondent
find successful completion (perceng rating).

14. EMOTIONAL STATUS: How does the respondent feel about each

one of the projects. This consists .0of simple descriptlive words

or phrases,.
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APPENDIX C: WAGNER ANALYSIS

The Wagner algorithm, developed by Kluge énd_Farrls (1969;
see also Farrlis, l970, Farris, 1982, Farris, Kluge & Eckardt,
1970), mated the parsimony ériteria of Camin & Sokal with the
theoretical stance of Wagner. The Camin and Sokal parsimony tree
made no pro?lslénrfor eVOlutlénary reversals In contrast Qithrm )
theIWagner tree which doés‘not assume evolutlionary |
irreversability, and thus allows for charccter state reversals.

' Although the Wagner algorithm can be"caified out manually,
its availability in the PHYSYS program (Farris & Mickevitch,
1981)Ahas greatly extended its range of application. The
computer-based version permits analysis of large numbers of
characters over a wide array of specles. -

Prior to fhgrp;esentatiogﬂqf the basic algorithm, a brief
review of the characteristics of the tree may proove helpful. L
Trees are directed entitlies in whlch the root represents a piohtf,‘ .
chronologically antecedent to any descendent point. The tree ls
specified In two components: the relative position of the no@es
in the branchlng pattgrn, and the ldcation of the root. The |
nodes may be either‘O%U's or HTU's. However, generally, nodes |
are HTU's formed at the branchiqg points to minimize.the length |
of the tree. Because tree bd}IﬁTng operates by a : : i
reversal-permitting panslmgﬂy crliteria, an undlrected Wagner g
network will be of th; same length asyavrooted, directed, Wagner

<

tree. Thus the length is determined by phe*datq*énd the

k.Y

AL . \
direction is determined by the rooting taxon - the ancestor

. /"‘
/

4 - |
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speclies. | ' \
The following discussion of the actual algorithm is a
paraphrased from Farrisr(1970), and the reader ls referred to
that source for a more complete preSentation of the wagner
argument. ~ ‘
The Wagner method operateslby adding OTU!s one at a time to.
a tree originally consisting of a singlggelement - the ancestor,
d o

or outgroup unit. Even if the ancestor is "hypothetical" 1n*§&at

it is not an existing OTU, it is treated as an OTU. ‘The 7 {

\ £ \,

character states of the ancestor are fixed and not computed by
the algorith as are those of an HTU. The sequence,K 1n whlch’OTU'e
are added to the tree is determined by the rank order of the
"advancement 1ndex". The advancement 1ndex refers to the
character change distance where the advancement index from the
ancestor to OTU I ls'definedjaS'd(I,A), where A 1s the'ancestor;m—¥w~wr
OTU's with the smallest advAncementAlndices are added flrst. For
each step, the placement of the next OTU to be added is
determined by. the interval distance formula. A new HTU
connecting an OTU to the network is formed by the medlan-state
property }a calculated character distance mid—polnt).

Thus, Farris gave the basic algorithm as:

1) -Select an ancestor, A.!Go to 2.

3 , .
2) Compute the advancement index, AD(I) = d(I,A) for each

OTU, I. Go to 3. h
3) Find the OTU with the smallest advancement lndex Connect

it to the ancestor to form a tree with one linkage (one

interval). Go to {.
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g.
I
L e
,
4.
L
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- '4) Find the ’unpla,créd‘O'rLllr,'Br,rf;ifﬁhthe éj13.3:1\<311‘<_a_’st: advancément‘f‘
index. Go \to 5' | . | | , |
- 5) '»'Find the,iif;ée?rval' (linkage), INT (c, ‘f(C)), 'for.c a node
] of the tree gﬁu‘ch that d(B, ‘IN‘TV fc, f(:(‘:)‘) ls‘ 7m>1n1'ma1):. Go td
6. o a | ‘ e ‘
6) Constfuct"‘-’an‘ HTU, 'Y, as tl;lé med’ién of‘ 'B,ﬁ_ c, and'f(C)',lGQ“
- L ‘ St !
7)..Update the ancestor functlon: '
, ; £(y) = f£(c) e |
i £(B)y = Y
T e =y
é‘) If any OTU's remalin unplaced, go a}:d 4. Otherwise st'op.'
i - S
B L | | | .
7
v ] e
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